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To take SLR measurements that are stable from pass to pass and over the 

long-term, a station must:

o Monitor for and eliminate bias, in collaboration with the ILRS QC 

services.

o Make observations in a consistent manner (for example, single photon).

o Post-process range data in a consistent way that does not introduce 

variability.

o Define the methods used so that an accurate centre-of-mass correction 

can be applied.

Introducti

on



The SGF, Herstmonceux SLR station 

generates flattened range residuals in post-

processing by adjusting the orbit prediction 

and then forms normal points.

We are reviewing how best to clip these 

residuals for certain satellites, with the 

intention of adopting a more robust method.

The aim is to be more consistent from pass 

to pass and hopefully improve the quality of 

our SLR output.
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o Introduction

o Motivation for reviewing how normal points are formed at the SGF

o Fixed clipping from the LEHM

o Introducing orbitNP.py

o Re-processing data at different clipping

o Analysing clipped data

Conten

ts



It was shown for LAGEOS and 

other geodetic sphere satellites 

that the Herstmonceux station has 

a range residual dependency with 

single shot RMS.

Otsubo, Systematic Range Error, IWLR, Annapolis 

2014. https://cddis.nasa.gov/lw19/Program/index.html

Range vs 

RMS



This was also seen directly in the range 

data by plotting the distribution leading-

edge-half-maximum (LEHM) and the NP 

mean difference against RMS.

Wilkinson, Systematics at the SGF, Herstmonceux, IWLR Potsdam, 2016.

https://cddis.nasa.gov/lw20/docs/2016/papers/41-Wilkinson_paper.pdf

And this trend was shown to be partly 

caused by the variable orientation of 

LAGEOS from simulations of the satellite 

response.

Rodríguez, Variability of LAGEOS normal point sampling: causes 

and mitigation. Riga ILRS Technical Workshop, 2017.

https://cddis.nasa.gov/2017_Technical_Workshop/docs/presentati

ons/session2/ilrsTW2017_s2_Rodriguez.pdf
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Flattened residuals form a histogram 

distribution that is well defined for 

kHz stations.

A normal point is the residual mean 

applied to a range at a central epoch 

for a fixed timespan.

The normal point result will change 

according to the level of the range 

residuals included.

Forming Normal 

Points



At Herstmonceux, currently the clipping is 

applied at ± ���1���I�U�R�P���W�K�H���F�H�Q�W�U�H���R�I���D��
Gaussian fit.

�7�K�H���1���Y�D�O�X�H���G�H�S�H�Q�G�V���R�Q���W�K�H���O�H�Y�H�O���R�I���V�L�J�Q�D�O��
to noise and the satellite response profile.

Because the profile is not Gaussian, if 

tighter clipping is applied, due to a lower 

�1��then the normal point range will be 

shorter than if looser clipping were 

applied.
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Points


